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Abstract not available for JP2002527144T 
Abstract of corresponding document: WO0021470 
Composite devices for tissue engineering are 
provided having a gradient of one or more of the 
following; materials, macroarchitecture 
microarchitecture, or mechanical properties 
which can be used to select or promote 
attachment of specific cell types on and In the 
devices prior to and/or after implantation. In 
various embodiments, the gradient forms a 
transition zone in the device from a region 
composed of materials or having properties best 
suited for one type of tissue to a region 
composed of materials or having properties 
suited for a different type of tissue. The devices 
are made in a continuous process that imparts 
structural integrity as well as a unique gradient of 
materials in the architecture. The gradient may 
relate to the materials, the macroarchitecture the 
microarchitecture, the mechanical properties of 
the device, or several of these together The 
de vff s disclosed herein typically are made using 
solid free form processes, especially three- 
dimensional printing process (3DP<TM>), The 
device can be manufactured in a single 
continuous process such that the transition from 
one form of tissue regeneration scaffold and the 
other form of tissue regeneration scaffold have 
no "seams" and are not subject to differentia/ 
swelling along an axis once the device is 
implanted into physiological fluid 
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HP 



(25) 



208 396 3958 P. 29/81 
!t#3|20 0 2-5 27 1 4 4 



[0 0 4 7] 

3; fete. ^h*^>$fctt<ft<0ttffiRrffift»B6*J*H? («*tf* **tt«it 

muBflimiitB? (bFGF) , K^^x/i-x-sv^ti^e^js (tg f — 

) . W^Jiia^ 1 (NGF) % -OX'JVilii5iS?- 1 (IGF-1) , J&S 
^yt/^EV (GH) . ^5i*iJ-3S^ (MSA) Wt&m&Bfr (CDF) „ ®WM 
BtfLtyrttn (BMP) *7ttt«©1Wej«H?, 8tilMHBJ««- (Ty*J*X 

z?y) ) *wj%&mTzu 

[0 0 4 8] 

*s«u *#offl»it**"rst*»«i*nfe«iiis*^ -?-lt (&sia£U 

[0 0 49] 
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HP 



(26) 



208 396 3958 P. 30/81 

ret* zuaz-^ / i ^ 



[0 0 5 0] 

-wau aft. »»* «tewfc««*tt*aM*«^TimmLM*f 

[005 1] 

d free- form fabrication) (SF.F) SFF 
^U>h**»©IWR*Sifc*«*ci:^J:-3T. i$t&® (build p 
lane) p3<oej£*a&WfcMffl**fcfck^*ft**« SFF^IJ, 

©#y?-tt*m. mmttMt$&v&&ttnT*<o®mimm-$:tis t+K (ca 

F^P-bX 3 DP) «nr»tsnii*citfi*t*. 

[0052] 

-feX£<£jrr£ a H^Tt^UVxO^li. Sachs6, rcAD-Cast 
■ n g : D i r e c t Fabrication of Ceramic Sh 
ells and Cores by Thr ee-d imen t i ona I 
Print ing^Manufacturi. ng Review 5 (2) . 1 

17-126 (1992) ^xmmmmns, 204. os5§ (<mz<o&. 
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MflR-21-2008 1?:28 



HP 



(27) 



208 39S 3958 P. 31/81 
t§g2002-527 1 44 



UT«. »if ^(continuous jet stream)^ 
Kfi^KD'y^Vf^Vh* (drop-on-demand) (D 
OD) yyvh^yKWr«W*<WB»W^^*« 3DPte. Cima5 
KttrSKfiWWrllS, 4 0 0, 9 6m^r}mm5, 5 18. 680f (t 

x/5[-fXtUT©ffi«©rc46^?Ltt<0^«l«« (bioerodible) 
[0053] 

«T*o mil** *©3BE»0»ttfc*t»U7^X©MOIWT»*. 
[0 0 5 4] 

7X^-»flBfc*lf^f Hl^BOiiWiiH^Snfc*. DOD£ffiE«ig 
[0055] 
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HP 



(28) 



208 396 3958 P. 32/81 
1#g2 0 0 2-5 2 / 1 Aft 



3. p-^-^fpuu tB**SBterawib*tf* ' 

[0056] 

coi^^^n Wittfc******^ Sfctt5E£fce«Kt*ft» 

£S*3<33BI->*^ (fllTLtf, hdv-y >^ (rathol ing)j 

. ^P^«:«ttSX^ya-©?BK/ffifb (emptying), *>«fct>^ffl^5fe: 
flr>j^^^f!j£3 r^x-<V^ (dusting)j) fc&m* 

sn:tt«k'Wb*n*o'co«a©^y>^-*j:iftfxh^«*r*. *»*7-r 
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(29) ^uu-!-^ /it** 



[0057] 

. Mico^TflHMMt. WHW^K (CAD) a«*&»ttKWWr 
SfcfcWMWSUT* =*5BM*»*«. «a*ftftHBMt f^MW 
[0058] 

mo&ztes ftioo-ftsoos^/ *LT*y«iMKtt. ioo~#j 

2005^0 y©WC*fc L»*» V h'VJ' K 2 2 li. C ©*»5fcJf 

±\ZIUZ>#~ mm 2 4*st»U *LT«*»hy2 6*. 
'b*5»T***. «**»»CdWW<y K1 8±KP-^U *LT£CD7 

[0 0 5 9] 

V H*. =^P*ij£g*#te (microstructural primit 

ive) fcuwxn*. £«ag«i2<&>n£»** c©5?n*is#*fb«!rft»*s 
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HP 



(30) 



208 396 3958 P. 34/81 



r*. i- i c c/«omyf uv^^^" ^ 45-75^ 

[0 0 6 0] 
[0 06 1] 

[0062] 

ggnmua. 3 d Pto**#u ^-»»«ftJ«c*^T«Kk«rp** 

o 50tO»»^iM*<£«tt* -JVZ/TX y7lEnZ>m%<Dtp&3> (warpi 
PAGE 34/81 * RCVD AT 3/21/2008 7:10:58 PM [Eastern Daylight frnie] • SVR:USPTO-EFXRF4/10 ■ ONIS:2738300 ' CSID:208 396 3958 ' DURATION (mn>ssj:26-50 
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{5V 



[0063] 

s= 

[0064] 

«»*©7n*XI** X* *0»*-rX<O»2««*C* 

<*«ft«i (aggressive sol vent) «T. 

[0065] ^ 
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HP 



208 396 3958 P. 36/81 



ftiitna^^'jwww^^ c<o*iiBt*. ***** 

[0 0 6 6] 

<D*mmm&tLT, unoaraasi^ :«hh««ib» $?sl<i*> # 

U7H!IW^-i*^5W* w ; *2««l Wt, ttf)«3S 
[0067] 

©l9g|EttTOIBO*f (£<0*§£-#'JT-) 0*£«K£-3Tj§ 

[0 0 6 8] 
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(33) * v ^ *. - - • ■ 



[0069] 

MOim(solld free-form fabricate 
n • SFF) s»(MM)f^ *jaBWii:B««>T/WX*fl«r*fc*6 

(stereo- I I t h o g r a p h y : 5 L A) , 
^(selective laser s i n t e r i n g : S L S) . MM 
?«» (bal'.l I st ic particle manufacture 
g : BPM) , 6*t»tftfrlT«M(fuslon depositio 
n model ing'.FDM), 
[0070] 

[007 1] 
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(34) • ™~ " 



■* nr 3 > e a - * t?< s *5M*mm& *i*-f 1 * h 

[0 0 7 3] 

w t» uwft? -rwh jDi«fttt?«»o»w 

[0 0 7 4] 
[0075] 

t8IS«f»M)j«T/WWI«tt, 

<D*?k 3 DPI*. «W**i«*ma5J:t«l«©1W»*' :> "™** l * i1 ** 
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W 



[0 0 7 6] 

-n--|XT^I«U *LTJ§2 7~3 8«:> 1 cm®** 
10077] 

wre**** aanui waw«ij«misft«iMW^ ^ 
% s i 105*?. 

[0 0 7 8] 

M11 
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(36) v u -> - - • • • 







K» *r+ 








AOlh 




m 


m 




m 








m 


m 


m ] 


m 


a# 


A8 




m 


m 


OK 


**? 




JMJ 




m 


m 


m 








B 


OK 




OK 


OK 


H# 




tains 


m 




OK 




SSf 


flff 




OK 


NO 


Yei 


NO 


No 


No 



10079] 
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HP 



(37) 



208.396 3958 P. 41/81 
f$^2 0 0 2-527 1 4 4 



%mttm?&*b\ H7-*T<7?*0=iy hn-frtf&frnzo 

[0 0 8 0] 

m'J> 2 0ml <73*£^t> N a I gen e# h/l4ciBmLfc 0 ZOtf ©lit 
(^7^3 52 7, Lab — Line Environ. Mel ro 
se Park. I L) iz 1 0 0 r pmfc^tfS 7 e ClZTM&Ltc a 1 PtP^ 
SlcBiye^fc - £jS*©N a C I N a C I fcjjsTaetfbli 

K-D^zmmzm^zwmLtc* n a c i #8Hj;*Jrifc«*. iBj^m^-nTS: 

[0 08 1] 
[0082] 
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HP 



(38) 



208 396 3958 P. 42/81 
^2002-52 7 1 4 4 



$n&&& i mfrotzo zomi&ofcisbizmiRztircttmz* 125=*D># 

±©^i^F0>i£tJtcj:^rf^^n-5, *D*B»c**ft?L1J<X£firr3s #^>< 
yt»»*n*4#Si»iR1S (bioresorbable) £?L 

[0 0 84] 

#y (8-^^P5^h» (PCD XV^-tLTmvTc, (B i r 
mlngham Polymers, PyhD96 1 57^ 200, 000MW 
) L LTSW-SX^fc P C L ffisiST«*U ^LT 15 0 p m£^(Dl|(a?+rY 
XK&5<fc5lC*£Wcj&H*fc 0 W&yntXfrZcomi OVoVWmftn&Ltc 

^y-fXtiriftfi (Amh e r s t Process Instruments, 
Amhe r s t, MA) J*. mZ<mVi£iSmLT» WYXtfl 1 5±2p 
mT£*£££*L?c 0 &«Dlfr?i5\ M£-?&y« ^LTX? y — ><&.tHt■9■ 
•<X,£y *>^fro/c 0 CCDZl^tt. $#:/P*XroP^C!)**£fIJg<DMK£^?' 

o 

[0085] 

1. 10 0% PCL [<1 50/jm] ; 

2. 9 0% NaC I [12 5 — 1 5 0 pm] ,100% PCL [< 1 5 0 
pm] : 

3.90% NaC I [1 25-1 SOpmK 5% PCL[<150pm 
] > 5% TCP [38-1 5 0 pm] . 
[0086] 

^y > m®-m*r+p c Lim&*xfm*&$ta** «wfctts*?n r-zi 

PAGE 42181 • RCVDAT 3/2112008 7:10:58 PM [Eastern Daylight Time] * 8VR:USPTO-EFXRF4/10 * DHIS:2738300 ' CSID:208 396 3958 * DURATION (mm-ss):26-50 
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HP 



(39) 



208 396 3958 P. 43/81 
4SS2 0 0 2-5 2 7 1 4 4 



[0 0 8 7] 

wMtm-mm+ pcl mm*, itniz&i^m&miz&m Lztmttz. l < 

mm?% a 2O<D9 0% NaCIJl^tl^ Z(Oya^XVm^tcm<D^JJi 
[0 0 3 8] 

% N a C I t»*S^tt. fi^saweO/Jvayy S x< ?(d r o p prim 
i t i ve) C07US?*7I& tt!MfiLMi««*LT&U. * 

[0 0 8 9] 

s i ICTT. 2m I /1)(OlEntttt\Z&Z. tttSti&Wt* 
[0090] 

1 - 2ml Lfco 0. 75m/s<b1. 5 m/ s £(7> 

H©3&g©&£, ffi»r% PCL !»5fcfe J: tf 2 O0»*S#te»c^^Tff Iffi Lfc 0 
W5M (ba I I istic) «JHfcJ:i«E"i:aWtt*li % £T07V 
ST / >gZ , *o/c«, •W^PCL|B**fl^Tffl«l!rftW>fl!>l»tfc ilg4 8 
0 Mmt'$U. *LTg;*:CD*f(iii@6 7 0 f/mT*36ofc 0 !6<W-f Xtt. 9 0 

% n a c i ^(cii LTum^ib^/co &tf & y m^mmzyv > 

[009 1] 
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HP 



(40) 



208 396 3958 P. 44/81 
#S2002-527 1 44 



ULTv 0. 7 5m/s<t1. 5m/s tOf&Q>mmi5£Zf7 5 /jm«h 1 5 0 ju 

mi:oiHa)»oiiB«i*«t^T»f^*nfco ici:aMfch*<. *lt 

[0092) 

^i££/^;><-*-{i, ^fcPCL*»5fcfeJ;tfl 0%PCLf»3fcteB8LT1 
25cm/s gJt£«£tf 10 0m m(D|g|IBPB?» y* * LT 5 0 % P C L >I£ 
OOcm/sigJBfcJIM 0 0 pmO*nH?&9&' ttft&P C 

l*fcJ:t«[»*nfttt^COl^T**tt#yT-1Hft? (>1 0 0 pm) 
[00 93] 

<D(S©»* % 9 0% NaCI : 10% PCLSfttt*JSl» v rttfl?Lfc 0 MOD 
fOWaft-rSftOIBeOTksFftlBBItt 1 0 0fim?»y % *-LTSlt&Ji©IHPW* 
1 8 0jum^orc 0 7'J>F>r 1 2 5cm/s?**A *LT*P 

©S8©«, 2O(D^i|sfe e fctf3o^cDilii0DglC^Lr^n ; pn, 0. 5 2m 
nru 0. 5 8mmfc(fclf0. 7 9mmT&o/c 0 il^c^li. 7'JV7-f>^ 
*lfc^f8©&3fcd:tfIy0M#<Q* 250/itn£29 0 ^mtODF^OtcL^UA: 

ytfrr&lcjKfr-sfc. LfrU ^f'Jv-Ji^Na C I V*fX 
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HP 



(41) 



208 396 3958 P. 
*#g200 2-527 1 4 



(HWJ3 : ^ttTWZfcfWTfcfcfcOP LG A v C a P££lfN a C 

-*f»c££Lfc3O0»5fc:fi#j»PLGA (D, L-PLGA (85:15 
) ) . U>KH*;U>»>i» (CaP) feJrtfNaC Mi. IMttfcBtfj&TW 
ttU**s C a PfccfctfP LGA^ % N a C I &m^T^7-ki\> 
MbUfc. N a C I *SJSJc5g/»U *LTC a Pt^y^-JWS^uaM 

[0095] 

Cl<D§|§lC)afrC02^7 50-v800psi «>E*jU:£5$T*?EilL/c« 3§3S 
tc^ESUfcft. aSP^^itf T2 0 S C F HKT 1 Oftfflmi0iLT%m2HZ 

<oz*imiz Lit, mmmnm* uiqmiu ^LTccox/^x^ftco 
mhutz* mmtmi-T* hoops i o&±w.ttm$i,Tc a ?>y/u* 

„ 40°C e ty±(Cl 0»HIH#U ^"PCCDSS* 1 0-2 0 SCFHJCT 
[0096] 

ffiJBS-ftSD. L-PLGA (8 5: 15) ftfttDK* Cti6<Dlfe#3S:6Wc 

lc, 1 5 0jLim*^lc$T*«»^n^<Ttt^6^orc o JWPS^+^v h*« 
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HP 



(42) 



208 396 3958 P. 46/81 
!$£2002-S27 1 44 



Zfttco L-PLGA (85:15) *OmLT. m&omoXV^-OftMO 

mmzEMLrz* d, l-plg a tum^j. l-plgah *$Att?&y 

<i:^5il!!^rc»lc, ^U^-tc^-r^UVMH*;!/^^^ (CaP) CDJ±^^- 
x ThermoGravimetric Analysis (TGA) KJ:^T 
&JELfc 0 0~5 0mg+»->y7U^TGA^ (Perkin-E 

I me r. Series 7, Norwa I k, CT) (Ct$, ^LT5t/^ 

T?>7jWi-£©Mmt;:it Lfro C a Plz-Dl*Z<ffim*3TW<-- MbC 
[0097] 

(AfflftK : PLGAziT'-fe/U^-h^S^x/WXOP^) 
<KyT-fcJ:««^* % #TO3OC0M££;££ic£oTl^Uj:: (1 

[0098] 

1 ~ 3 mm^/J^CD^IlOv Boeh r i nge r- I ng I ehe 
i mfrSO#«J- I (PL LA, Mw=5 0, 0 0 0) jB£Xf#V5**' 

K-a—yyay k (plga, mw=i 15, 000) >§/i>5/i/ (g 1 e 

n Mi I Is, N J) €ffl^TfijRTH|»»Lft 0 

iBteLfco mfttm<nr&^ #y^H&g«#7X©&sjg (Tg 
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HP 



(43) 



208 39S 3958 P. 47/81 
1SS2002-527 1 44 



[0 0 9 9] 

•?->j£ff ±iZ<D®)&Tam&(Drci!t>lZ 3-5 mmfl)^n * ?lc#W-fc 0 
*»#Uc# £I8&U ^LTS 0%©2 0-4 5 pm@l(Ofl^«}:^1 5% 

[0100] 

frfr^fco &-tf?S:6, 4 5-7 5 fim^i^li:, ffi*;£/W>#-£ 

[0101] 

(5 0, 0 0 0) <D#¥w$V*-lZ(Dfrm®T*&2 0 ZOCt^ .^JMl^ 
[0102] 

-s<M*fl)*mt£*Bi*n*. c^^icfe^r. #t»* (2o~4 

5^m) ^ 7K'J7-»i8[ (^nn*rt/^«K 5 — 1 o li%<D plga) k# 
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HP 



(44) 



208 396 3958 P. 48/81 
#§2002-527144 



[0 10 3] 

compressive elastic modu I us) li, ff)50GPa 
CO 1 04] 

) 

zifO^tefcl^Ts ^U^-fcJ:0'Jv^H^;Ui/^^ (TCP) 4>J;d&fc 
«Btt?*#t?2rp©fflfig*it«Lrco -^MflRtt, 3 5 % N a C I IsMl : 
1 ttm<OP LGA»TCP (3 5%#?L1£) ; 4 5%N a C I £ 

J:a*3 : IJt^CDPLGA^TCP (45%#?Ltt) T'ifcofc. NaCltfrK 

75&*. #-;USJb£fc(*ttiUHMt (orbital shaker) (Ol-t 

0 2 ^tr>^/U^ 2 0m I ©*4H«:g£ v ^LT1 0 0 r pmSJ:tf3 7°C 
T\ *-;H'J>yx/kX (U. S. Stoneware. East Pal 
es t i ne, OH) * % $&±ttffl&iitt (Mode I 352 7, Lab- 
Line Environ. Melrose Park, IL) ±Wftlfrte 

[0 10 5] 
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HP 



(45) 



208 396 3958 P. 49/81 
#82002-527 1 4 4 



mmrs^v^-. Nacu yk35&zf£$xDmMmftz, $m$mm*m^T 

[0 106] 

3 5%<D$Hm>7Mts 176±3ppm(DSodi um£^A,f£ 
(n = 3) . iliiKDSPfF^C. 4 5%<3D^?L't4-»ty7/U*. 0. 5±0. 1 % 
^Sod i um^/c (n = 3) 0 Ctl.6©Sod i umfllti, 0. 04%fc 

[0107] 

[^2] 



NaCl 




PLGA 
(tt%) 


TCP 
(**%) 


1 N*a"~ 

<«%) 


35% 




67 


33 




fci 




62 


28 


7.4 






69 


29 


0.04 


45% 
« 




75 


25 


M 






57 — 


17 


22 






76 


22 


1.3 



^Lttg^lc^oTV Cti^a>2-P(Dy^y5 1 A lt 9 9%OflRU&£ftf c N a C I 
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HP 



(46) 



208 396 3958 P. 50/81 
&52 00 2-527 1 4 4 



mts iineoN a c i ><? 3 sm^/o^M smm% 

[0 108] 

m^T'SofcCt^L/co £2K, NaC I %t&tS<i:Z$/ , £Tcte$Mt)\ 
s N a C I ffjWr^COftTV 7K*^N a C I <htf>o < »J tW&LtcZ. t*m& 
[0 109] 

&mt. 35% N*c\7 t /W7:#7Matoz+toizmmLit:L#u 4 

5%N a C I TrJUXX^t. 7mm<DWO&Vt$. NaCI WmLtcHt 

£Uf*„ ZVZtte. TctX. #W-<Dmm (1. 3g/cm3) fc<fclfN 
aCIOffifi (2. 17g/cm3) tf* (1. 0g/cm3) *»J**l^LT 

[0 110] 
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HP 



(47) 



208 396 3958 P. 51/81 
^2002-52 7 1 44 



mmm^m^^nmLri^i^otct>^LHr^jit, 2) eotWx©^- 

fc«fctf4) N a C I fccfclfTCPKffl^6ft7c«&Jt<jl 0 

C0 111] 

H!<7)M«»i:-ar«* *SlcWiMB7'y-b^W^ ££&5I{iJ(DJg^frOIE5i 
ttmm&T*$> otcZLt L7c 0 
[0 112] 

PL G A % TCPfccfctfNaC I ^t§#7/KX>r>^7> hO!fflj$#j 
#14*. £0)ffl&Kfc^r!!SLfc o EWcL-PLGAti, 3 8-15 0 /urn 
K*»5$L7c2 4 2, 0 0OMW (Q* K D971 57, Bi rmingham 

Polymer Inc. ) O (85:15) =l^UV-T*^ofc 0 TC P ( 
P>yh 95H0644, Sigma) 1 2 5~ 1 5 0 pnrefeofc/t? ^ 
B 5*(ftivs\ 3 8-150 /imO©?-9--fXeHT'«t\ ^LT7 5~1 5 0 
/imCD^-9-<X<Dcfcy^75:Na C I (P>y h 96573 7, Fisher 
) */gi/>fc, 

[0 113] 

a 3 izwm L7c 5 ocDmfe^^gtD+T-^y/u* -;^ni tr. 3 1 ^> §§ y *st£ £ 

£*§5iA£fBl/>TSJSU *LT^^:fott5£^B£ffi^TSSaiL7\ HR 

ttyifcl^fc, qjftg£3t^ Ame rican Society of Test 
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HP 



(48) 



208 396 3958 P. 52/81 
&S2 0 0 2-5 2 7 1 4 4 



[0 114] 

[313] 



^3 : mwiwik<Dmx<DtLMzm*Hity'>>7j\,<omm 





ma 








Bl 
" H 


25% 
35% 


50% 
43% 


25% 


2:1 
' il 


1 u 

~~ B4 


uit 

\ 46% 


56% 

45% " 


i5% 
15% 


3.3:1 
3:1 




55% 


34% 


11% 


3:J 



? P □ */UZxfl!)*aB»*PR£ Lfco 
[0 115] 

[^4] 
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HP 



(49) 



208 396 3958 P. 53/81 
$5^2 0 0 2-5 2 7 1 4 4 







3 > : BIT 3D -Ji) >^ 


Sfe^va > : TheriForV 1 








VTf-rt&Jj : 28psi 






7-f>BJfiI: 1 SOitm 


7<>SJ|im 2 Sjim 


Sffi : ZOOjim 


JUS: 200 #m 


: 30Ow m 


: 300 w m 



(3lo»ytttt) 3l?»UfeUHf*«* ASTM^*D638-96tC#t> 
ft^Sfe^V^/bJfefNHLfeo Instron Testing ma chin 
(pneumat i c grip) (Instron type 2712 

) £jbi^-c\ 3 ops i <onm.s.viEL^m.mm^uwLTc 0 zo^ma. 

#Sj>< — (extensiometer) (Instron. ft$a?$5 
2620-826. £»+/-- 0. 2 5 4mm) tffi^THJElfe. SJ^ffifSS 

• 3l^>3iysC®l«*(0>r^±s ttTflDaUTO^fc. LO-5 0mim L = 9. 
53mm. T = 3. 2mm. R-1 2. 7mm. W=3. 14mm. H = 9. 5 
3 mm 6 
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HP 



(50) 



208 396 3958 P. 54/81 
*fS2 0 0 2-5 2 7 1 44 



(Emit) E85tB£. ASTM D6 9 5-9 6HP^oT'fj-pfc 0 

SLTL^fe. CCBKfelcfcl^TM-rSfctolc. 6 mm<Ditgfe<fcTJ 1 2mmO 
fi^O^XTPMStttfV^PilM^Lfco «HJ«0!>5O0!)«**v ±IB©3l-3 
ByWRtBli: Instro n fc/Bl^T Z OSSBNcBt Ltc 0 MomtfiWBfrXV 

&0EM7>&\s£<»mizW.^tc (±«flE>E«CWn* Instron, 1l$ 
U?mm 5 0 1 -1 0 7, Tfl©Z>tf/WC-Pl^TI42 5 6 1 - 0 8 5) o 0 
. 5 mm/ft<Dmm-£\ 7%t2 0%t(Dffl(DX>rd*$T:W&Zftvfi:o «£A, 

[0 117] 













Nsd<W) 1 TCP(S) |L.PL0A(H> 










25 25 5"6 




200 ±57 


13.5 ±03 


233 ±26 


35 "f5 50 


5J*0.S 


"TBUif 


13.7 * as 


4SO±7» 


35 21.7 433 


3 J ±0.4 


180 ±14 


6-5*6.2 


184 ±12 


40 15 43 


4.0 ±0,5 


183 ±35~~ 


7.0 ±05 


180 ±50 


55 11J5 33.75 


rrzre 


•83iU 


15±0.1 


54±I7 












m>i (DL*n *h>- *rnV> »•> ) (85:13)" 




160 






if) (DL*W*K- jrv'*9 r ){5W0i' 


41-55 


1.380- 2,760 






*vMt.*k >)oo;oo6mw 


50 










~8 


700-1,000 


10-20 






-100 


-isawo 


' -150 
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HP 



(51) 



208 396 3958 P. 55/81 
^2 0 0 2-5 27 1 4 4 



^bnSo 2 5% NaCL 2 5% TCP, 5 0% L-PLGAICO^ 

3?h» (85 : 1 5) 1 3 0, OOOMWfc^^K'J (L-M9 lC"Pl>T 
[0 1 1 8] 

ttT0>-«tt4ajWjSft**ifc : ( 1 ) ?U**4>Jtf*l& B&ftlk 5l3iy & 
tfPM40M&£ig*^fc ; (3) T C Pay* y*^ll»*wr««*:tt, §S*JT 
MJ\ &1£ffiig£^Uc;^LT (4) T C P ^MODli^i. fe> h£ 

[0 119] 

5%*^5 5%^Jti^:-r^ii:onTx 3s*fe«fcifffitta8*©es*<?^"r* e s 

CDM^^^OP^Tlienfi: (3 5 % N a C 1 : 1 5 % T C P : 5 0 % P 
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HP 



(52) 



208 396 3958 P. 56/81 
45S2O02-5 2 7 1 44 



ML-PLGA (85 11 5) 2 4 2, 0 0 0MW#y7-(COI/> 
T<Ommm»I1&T:U%i^b\ PLA/PCL (85: 15) 200, 000M 

[0 12 1] 

(»j 7 : * * */HJBS*5«!K 'J ^-f£#) 
«fc#©^*IS«j-r * «fc -5 WfclSfhWc x/ W ZfcBfS ti* 2 ooil 
(^^WfecttfgSWT 7 -*^^^^) z:®*m©» 
figfi, »v*LI»**£U 3f^o»aiiWrtJc»)jST*J:?»cS»R*n*o P L G 

3^ft6<Dig;mcO^Ti¥ffiL7c 0 M&ft^mm (macroscopic s 
t a g g e r e d) T**/W8^<D2^i7)#»a\ Mft^tlft. Z.<T>mm^ 

m%m%ps&iz.?zmmm%:E±<t-?%rctt>^ jjj:^ 200^ mizmmztitc 

o 

[0 122] 

(lfc#/VyxA) 

/^^f-Atl>t»tl§l5e'i'x/WXOiI©/\ > 'y5 1 «x L-PLA 27, 000 
MW (Birmingham Polymers) (ctt?5£ttBll£fl!ltt$W?~ 
1 : 1 0&m<DD, L-PLGA (5 0:5 0) 50. 000 MW (Boe 
hringer Ingelheim) Zffitt* C<7>^U^— t£*sK £ -y-'f XI* 
. 63-1 06mm7Mo 5S8llH4tl^Wr § P L G A tt. ^(DtWX 
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HP 



(53) 



238 396 3958 P. 57/81 
HS2002-527 1 44 



»*fcti>Kffiffl*?lfco ZOUV-fXte. NaC l&W-TX (Cfttt. 106 
~15 0mmT^) «fc »J t,**^CiuWJB*ftfc« 3 7°CT*4 8>M0*-fcf 
^/l/^x— a— (orbital shaker) ±"?Jsi4J Lfc»U:> Cti^O 
f/KXIt mc£(,v?8. 3%fcJ:OT*K*>VT2 0%li/J\Lfco CflDx 

jxi&s mmTviz-rirnvz, 9 0%®ms4)ii* cr&*>-5, turn) 

lcfel*Tttffltf*l&#«3ft (n = 5) 0 
[0123] 

4e) o 3tli, deDJflr&^O. 6 7 5mmi|ii^M-±lJ:^PP^;U^lt^ 
F (print bed) £9 0° t3fn£-ti\ *LT*6&*»***^:rc<!: 

2±3 7 VmT&Z>£ttfmM-£tltc* CWZ-^^^igf+flD&pgtiu 2 4z 
[0124] 

m&mOfc&Wl^Um^m (Evans Easts Plainsboro 
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HP 



(54) 



208 396 3958 P. 58/81 
#i2002-5271 4 4 



/wx*EiBftTr*Ji£fc$*fo*ifc. mwosEmtstzs ioos?p><*:y 

[0125] 

ft (05 bfcjctf d) v *LT£1\z><omtt&mh\ 0° t7-t'y hT" 

[0 12 6] 

^^-t-rtc^or. fc^cawasnfc. cfts<&7W;ui, ™**ifcssfi-<t 

&fi«)^PP*;UA«i3S9EL/tCt*^iftr* (n = 4) 0 
[0 12 7] 

3*2l«il#«T*\ 1 : 1©J±*fl!)D, L-PLGAfeJ:ffL-PLA*$fe 
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(S5) M2002-S27144 



tf]SWSRWcDli**«" Ufc. 5 3 °Ca>7J7*£:f&Si£fc <£tf 161t (n = 3) 
[0 12 8] 

yW^hh^OU (CaP) % fc^tfNaC I ?££ 0 NaCI *. SHW&x 
[0 129] 

t^A (Cartilage Batch A) tlHi:«iJ^+*iU**r*ft 

fHW«*ffl^TJ«xLte, c<Dflfej«^^ff(o-d«tt. ia*xs*J:r;<gsaii 

[0 13 0] 

1 6©^JW&^ + */U (staggered channel) $s ZtlZO 

5mm0»?»»J 4 *-LT2. 0 5 mmO(aP5*ffiltrc, 3 
/i^H (£1. 3 7 5mm, fcj:tf2. 0 5 mm©HRI*$ttfc) K<fcoT#8f 

K (powder bed) a>BKE« rTHH: Lfc. &*4>^**;Wf fct. 
[0 13 1] 
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HP 



(56) 



208 396 3958 P. 60/81 
002-527144 - 



&%M® («6) o WffiS'y^fcMU *LT£&£&42 0 0jL/m<D3OJi 
SP^^Lrc 0§1-~2 2) . 1 cmO<7D-/^-^0[>X7 1 V>'yl/^ 

B (Cartilage Batch B) ko^TEtt^hSiiyoRtf^tt 

->e»^r> . co^u-Koe±tte % t-xh>/v?v>>^ (piston 

housing) OWcEBLfc. 4 x 4BWteBB**ifc 1 6CD5F**M/tt 

©***/Wc!gtB(L/i:*>\ £ffc0. 6 7 5mmflD«iifc < J;tfl . 9 0mmfiD^it"c? 
[0 13 2] 

*x?**£#A,*:. COrWXOJSte. »5mmJ|?«y, *LT«»*n 

x lt m<o 4 mrtwwtM - ^t^©± 2 a 

M±I©2mm tHW) ««ttft*A»***j|,7*--*x**** 
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HP 



(57) 



208 396 3958 P. 61/81 
#^20 0 2-5 2 7 1 4 4 



[0133] 
[0 13 4] 

';+f~/\ w - P : 1 8 p s i g 

7 U Vr>r >^3fflt : 12 5c m/f^ 

SSflS : 125fim 

AW#-=>§& : 1 0 0%*QQ*;l/A (Fisher Scientif 
i c) „ 

[0 13 5] 

me] 
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HP 



(58) 



208 396 3958 P. 62/81 
%m2Q 0 2-5 2 7 1 4 4 





® 












V 










'-t 


1-22 


L-PLGA (85:15) 
242,000 M.W 


55.0% 
33.8% 
112% 


125-150 pm 
38-150 jun 
38-106 Hm 


I cm 




23-24 


Nad" 1 

L-PLGA (85: 1 5) 
242,000 MW 

L-PLA 27,000 MW. 

D.L-PLGA (50:50) 
50,000 M.W 


""#% 
30.0% 
25% 
2.5% 


106-150 pm 
38-150 pm 
63-106 pm 
63-106 pm 


] cm 


3- 


25-26 


NaCl 

L-PLGA (85:15) 
242,000 M.W 

L-PLA 27.000 ML W. 

D.L-PLGA (50:50) 
50,000 M.W 


75.0% 
15.0% 
5.0% 
5.0% 


106-150 pm 
3 8-150 jura 
63*106 pm 
63-106 pm 


1 cm 


4- 


27-28 


TfeCl 

L-PLGA (85:15) 
242,000 MW 

L-PLA 27,000 MW. 

DJL-PLGA (50:50) 
50,000 MW 


85.0% 
5.0% 
5.0% 
5.0% 


106-150 pm 
38-150 pm 
63-106 pm 
63-106 pm 






29-38 


NaCl 

L-PLA 27,000 MW. 

D^-PLGA (50:50) 
50,000 M.W 


90.0% 
5.0% 
5.0% 


106-150 pm 
63*106 pm 
63-106 pm 


1 6*1*3*$ 



mmxnz&m) u:wt9 o% n a c i o/c„ 
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HP 



(59) 



208 396 3958 P. 63/81 
11*2 0 0 2-5 2 7 1 4 4 



izm^mrmmtzztzimtLrc, wmmffmmmitzLicD. l-pl 

Kfcl^T, DC#^CD8. 3%<fcJt3&LT3. 8 %tf>a*DiR$fe£jiaS Lfc e £tt 
[0 13 7] 

5. ifflnttttflHitHTS P L G A (5 0:50) WJWPLGA ( 
5 0 : 5 0) KftLTiRffifciiftgLfco 

6. 9 0% N a C I tetsr/WXto* 8 5% N a C I *ttef/WXJ: y 

7. g«W* + *jWi % TO^+ttt^l^jte^&fro/c. 

10. ^SL-PLA 1 4 1, 00 0 MWfcJ:lf 7 5%$/"d*9 0% Na 
C I fr6«^ni.fA-<X(J, 2 %5fc;g£lR35frr3 0 
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HP 



(60) 



208 396 3958 P. 64/81 
tf&2 0 0 2-5 271 4 4 



L-PLAtes 5 7~6 5°C<D2r7X$E&5EJl**rL. *LTD, L-PLG 
A (50:5 0) li. 4 5-v5 5'WU^7^nCt^ USZtlZ^ 
1 : 1tf)ifc(DD, L-PLGA (50 : 50) 5 0, OOOiL-PLA 
2 7. 0 0 OZm^TfrnZtltcT/WMZ. ®5 3KOfi^X1Bfctttt 

sidual) 3fl£irf*£^£r 0 cKD^&tSN a C I tfSttl 4**17 L£ o/c 

o 

[0 13 9] 

®Z&-dTz 0 1 : ICDJtmOD, L-PLGA (5 0:5 0) 5 0, 000M 
WiL-PLA 2 7, OOOMW^ C0tt#««fc«fl§Lfc. E 
lis C<D&#^fr6#^£7*K, 8 5%— 6 5%©N a C I fcJlB. 1 0%~ 
5%<D1 : 1 PLGA: PLASMS. 5 %~ 3 0 %0> L-PLGA ( 

85:1 5) 2 4 2, OOOMW©4MB*$A,7£. 5 5%CDNa 

C I fc«fctf3 : KDifc^DPLGA (85:15) : TC PZm^Ztt®Ltc 0 

«T/KX5> 3 7°C<DP6*IP B Sjgj«if»?1 V L-T 

[0 14 0] 

+ (macroscopi c staggered channel) (i s 
PAGE 64/81 * RCVD AT 3121(2008 7:10:58PM [Eastern Daylight rime] 1 SVR:USPTO-EFXRF4/10* DNIS:2738300 * CSID:208 396 3958 ' DURATION (mm-ss):26-5fl 



MflR-21-2008 17=40 



HP 



(61) 



208 39S 3958 P. 65/81 
^S20 0 2-52 7 1 44 



>TX<D#fc«Rjfl&*$M*. UT©2-D<DSftfl«JSHT. ^IWB****!/**!** 

^:«iiisi«wtcaiet!feT»»i^ ftor. zKo^dJ&fiflffiSftfgast^r. 

[0 14 1] 

mmm9 : wmttWkKkirzmmnittonmm (scaffold) 

mimftTZtzVXD. &m&$&£M&tcte<£&&&& (b i o s t a b I e 

) *«E»±THHUfe, &mt+ *o>itms mm *m*-maL n*t 

-fX, *fcttlB»IB»[VF.]) toXOWft (flAtf, Hofc* «A/fc 

yv^-rv^Siifc) tcj;oTx Jl^ofeo <Ky (^Ua- 

/W» s <KU d^UV-rL^U-h) , #y (e-ara^KV) % #y 
-L-aJMrfctttfy (D, L-5^K3^ya»JK) /#U (L-JUK) £ 

«w*jjcLfc (^n^n> f^sttfc«fcuwiBBHEWTa>* a^swmtt Tut 
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HP 



(62) 



208 396 395S P. 66/81 
2002-527144 



[0142] 

»^§Sfc*CfrtJe«lBte«fc-3r^fl8*tifc<IBIIS^ F @6a fc\J;tf 

zfemvt. *Lz*<Dm±(&kii&ij:r}mm*. 7s%t\mLx. 90%© 

[0 143] 

lis Costeochondra I) ^*I£4i£T£/c<56l;:tefll5-*iTO> 

[0144] 
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HP 



(63) 



208 396 3958 P. 67/81 
$$$2 0 0 2-5 2 7 1 4 4 



MffifeZ. tfn?> (porogen) , NaCI i^?;, Z<0% 

tco (batch) <DP LL AgmzWfcLK* 8J^y9<0z>^ 40 

tfl 0 6-1 SOS^PVK^^frttT. CftS®tt?-9vfXte«fcoT8i£* 
titty -fXZGtZs S»*f»«Lfco 1 O®/**^©®!** C(D2O0!>7L 
j»a>&*KO(,vc\ SV-rXIBHTfraiLfco SJiii. SSI 0mm?$^ 
LT2mm<DJf«*ofc. PG AtffcOtlfcjrfyi'^ u> h P-;l/£Jf«k 

"r<"c"£>£Jfiz\ £#<Z)fc\y5> v fi3fe<7)4e 6— 2Ztyi'W}Wfffil'&M&& 

*^T«IBW»i^**$MJrU *UT^I»l«!tt*DNA»#rl£j:^T«4frLfc 
u I fated) fV^VZSViJtiy (S-GAG) . ££lf37->f 
[0145] 
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(W) &S20 0 2-5 2 7 1 4 



(p<0. 0 1) COeS^bGAG (El6b) ti&Ute^-?> (06a) 
£> i©9 0%^JLMS^tCTMaJL/£: 0 JICOPGAZlVhn-yUJgli^^ 
Ofi(DS-GAGfcJ;tfzi^-y>£ v £0)9 0% 3 D PSJj§lu£5^TJt I £iJ L 

ffi*0?UWtEWT. COjatttSIISO^-rtl (DMA, S-GAG 
[0 1 46] 

[Z K ^#«BfStt v £0)7 S%$HMT heriFo r mJEiffcfc^T. fr6t>'J> 
^ (p<0. 0 5) t7"J>^h'J^X^ttSL^ cfcy^WLt^rX© 

Xtf>*i*I*>\ MtB^*ifc 0 c^li, «^©?LI»**«ttf?L*t-fX©JEa^ 

mi] 

[02] 
[03] 

PAGE 68/81 ' RCVDAT 3/21/2008 7:10:58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF4/10» DNIS:2738300 * CSID:208 396 3958 * DURATION (mm-ss):2640 



MAR-21-2008 17=41 HP 

(65) 



041J. m (04a-e) £Dj|^fAV7 (04 f) OMWZ&V^ 04glC 

tev*^ mm* j r*jmtt<Dmwm*7jk? (mm v v i-aMZmT) 

o 

*«#r/KX©^^^iUiaff^To CtU*. XBU *LT#y^-£— IB 
KalttL (@5a-e) iH-eDMfcJ&ar* (05 f) 0 
[06] 

06att N 4o<0JL-y^X (3 85^P>5fe» % 3 8~63S^PX 63- 
1 06S?QX 1 06-1 5 05^P» <01OT*fl>. Zm<D90%&tclt7 
S%<D^?n&(0^mvmL±LT<mzi^-?-y (jug) ©<f77T«*. 

06 bli, 4^?LWX (3 8S.^O>3fe», 3 8-63^PX 6 3- 
1 0 6£*nX 1 0 6-1 5 0=^P» ©lO-TO. SJl©9 0%^fc«7 



203 396 3958 P. 69/81 
#5200 2-5 2 7 144 



PAGE 69/81 1 RCVDAT 3121/2008 7:10:58 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF4/10 ' DNIS:2738300 • CSID:208 396 3958 * DURATION (mm-ss):26-50 



MPlR-21-2008 17 = 42 HP 208 396 3958 P. 70/81 

(66) ^2 0 0 2-5 27 1 44 




PAGE 70/81 1 RCVD AT 3/21/2008 7:10:58 PM [Eastern Daylight Time] 1 SVR:USPT0-EFXRF4/1 0 1 DN1S:2738300 * CSID:208 396 3958 ■ DURATION (mm-ss):26-50 



MPlR-21-2008 17:42 



HP 



(67) 



208 396 3958 P. 71/81 
1^2 0 0 2-5 2 7 1 4 4 



[®2] 




PAGE 71/81 • RCVD AT 3/2112008 7:10:58 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRM10 • ONIS:2738300 * CSID:208 396 3958 » DURATION (mm-ss):26-50 



MfiR-21-2008 17=42 



HP 



(68) 



208 396 3958 P. 72/81 
ft&2 002-527144 



M3) 




OS 

PAGE 72/81 ' RCVDAT 3/2112008 7:10:58 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF4/10* DNIS:2738300 * CSID:208 390 3958 * DURATION (mm-ss):26-50 



MAR-21-2008 17=42 HP 208 396 395S P. 73/81 

(69) ^$2 0 02-52 7 1 4 4 




PAGE 73/81 1 RCVD AT 312112008 7:10:58 PM [Eastern Daylight Time) * SVR:USPTO-EFXRF4/10 ' DNIS:2738300 * CSID:208 396 3958 ' DURATION (mm-ss):26-50 



MPR-21-2008 17:42 



HP 



(70) 



208 396 3958 P. 74/81 
&S2 0 0 2-5 27 1 4 4 



nasi 




PAGE 74/81 * RCVD AT 3/21/2008 7:10:58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF4/10 * DNIS:2738300 * CSID:208 396 3958 * DURATION (mm^s):26-50 



MflR-21-2008 17=42 HP 208 398 3958 P. 75/81 

(71) ££2 0 0 2-5 27 1 4 4 



m6i 




90% ^t*t 



75% 

FIG, 6A 



1200 



tO GO- 
'S 

3 800 
§ 600 
" 400 

200 



4 



t 



i 



0 1 M 



90% ^H+i 



IS <38 -;^bv 

E3 3B-63 t^ov 

□ 63-106 '^BV 

□ 106- ISO S^PV 




7S% 

FA?. 6» 



avH*-! 1 - (PGA) 



PAGE 75/81 4 RCVDAT 3/21/2008 7:10:58 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF4/10* DNIS:2738300 1 CSID:208 396 3958 * DURATION (mnws):26-50 



MflR-21-2008 17:42 



HP 



(72) 



208 396 3958 P. 76/81 
^2 0 0 2-5 27 1 4 4 



HiaiB] ¥J$1 2ipi 0^1 60 (2000. 1 0. 1 6) 
[^H&filiEl] 

mjEnmmm^ mum 

imiEMWgttl 0 12 2 
[0 12 2] 

(«C#/ty*A) 

^y^A^foft^&^xMVXttCW/W^iv L-PLA 27, 000 
MW (Birmingham Polymers) izti? %mffl®flEMm*m? 
§k 1 : lCDit<DD, L-PLGA (50:50) 50, 0 0 0MW (Bo eh 
ringer I nge I he im) ZffiZtco ZOtfV ^-W¥-^X\t. 6 

3-1 0 6^m7j-$ofc a mmmm%m?%p\-GiK\^ cotK'Tx©** 

M%<0 N a C I fccfctf 1 0 %o> P L A - P L G AS^fett, Sl^flJW&ISfcfc 
46(-^^n/c 0 CSm+ffXli. NaC I ftL^+t-fX (Ztlit. 10 6-15 
OjtmT?**) .fcyt^^Ct^ffl^nTfco 3 7 e CT*4 8^*-fcf2;U-> 
x-£- (orbital shaker) ±T*SfflLfc*U:. cn^fiOf/^ 
Xfi, E&tefel*T8. 3%feJ:7j^tcfe^T2 0%^jxLrc o £<D5V*^ 
tt, 5@^7^-feY{CfiEoTs 9 0%<7)SStf>iSfc (-r^fe-fe, flJM) £#o 

T»Hi*ftfeiPofe (n = 5) 0 

[ffijEttWtmm&i 0123 

PAGE 7«81 1 RCVD AT 3/2112008 7:10:58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF4/10 ' DNIS:273830O * CSID:208 396 3958 * DURATION (mm-ss):26-50 



MPIR-21-2008 17:43 



HP 



(73) 



208 39S 3958 P. 77/81 
Hg2 00 2-52 7 1 4 4 



[0 12 3] 

04 e) a 3fit % d^iBlc^O. 6 7 5mmi|icotjDK-±ij:^np^yl/A^iiS 
v K (p r i n t bed) ^90' BSS-tt, ^LT* 6a*tt*«*CTC 



PAGE 77/81 * RCVD AT 3/21/2002 7:10:58 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF4/10 ' DNIS:2738300 * CSID:208 396 3958 ' DURATION (mm-ss):26-50 



MflR-21-2008 17=43 



HP 



(74) 



208 396 3958 P. 78/81 
#312002-527 1 44 



INTERNATION AL SEARCH REPORT 



lot Aqn^f AppllM*lk>p 

PCT/US 99/23732 



IPC 7 A63F2/28 A61F2/30 



a reuA&ARCHED 



WrrifrtUT OOCtfrMtMltofT i 

IPC 7 A*1F 



C- pQCi»ttfCTaCQN3tpgftgQ TO BE ffgUSVftHT 



MO 96 40002 A (MASSACHUSETTS INST 

TECHNOLOGY ;CH1LDRENS MEDICAL CENTER (US)) 

19' December 1996 (1996-12-19) 

page 21, line 26 -page 26, 11n© 20 

page 28, line 2 -page 29, line 30; figure 

2 

UQ 95 11007 A (MASSACHUSETTS INST. 
TECHNOLOGY) 27 April 1995 (1995-04-27) 
ctteit In the application 
the whole document 

WO 9S 36739 A (THERICS INC) 
27 August 3998 (1993-08-27) 
claims 1,12; figures 



1,3,4, 

6-9.11, 

13 



1,3,6 



1A8,9 T 
12 



DO 



farther dtoourwote ar» In h* CfX^ffjaUafJOlBCalC. 



0 



*E" mot OMUnant dm PiBtttod en crater titvni«2crai 



w fj&rity date Art! rttil In PMLItft MP\tJ» «)|J»ClliOft HI 



C«*fi <y tpec*D mason spratbd) 
*0* danaiini fW«mng to an oral a&doma, um. axtotoogr 

bur thin o» oflorty oats earned 



cam* ho «n*fci«rBd rtrrat cf ca.ma bo ccnrtVoa » 
'rv<>W «n in*arrth* flap when thi co cvT^t * u*»ntfe*e 

fctr»«t 

"A" ^curwr* fneft**# el rr* tam* p«i»r* (amty 



4 February 2000 



li/02/2000 



Toi. (+31-70)34^^01 Tic. 31 651 apo nl 



Klein, C 



Fma FCnQA^I 0 (mo*4 «h*«) (Jiy 1 192) 



page 1 of 2 



PAGE 78181 ' RCVD AT 3121/2008 7:10:58 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF4110 ' DNIS:2738300 * CSID:208 39$ 3958 * DURATION (mm-ss):26-50 



MRR-21-2008 17:43 HP 208 396 3958 P. 79/81 

(75) 13^2 0 0 2-5 2 7 1 4 4 



INTERNATIONAL SEARCH REPORT 



life jion*APW«Mi«nto 

PCT/US 99/23730 



C-(Cont^«aon> DOCUMENTS CONfilDfiflBD TO BE RELEVANT 



US 5 514 37$ A (CIMA LINDA G £T AL) 

7 Kay 1996 C 1996-05-07) 

cited In .the application 

column 4, line 41 - line 62; figure 1 

US 5 270 300 A (HUNZIKER ERNST B) 
14 December 1*93 (1993-12-11) ■ 
cited in tne application 
abstract 

WO 9A 41189 A (THERICS INC) 
24 September 1998 (1999^9-24) 



12 



page 2 of 2 



PAGE 79/81 1 RCVD AT 312112008 7:10:58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF4/10* DNIS:2738300 ' CSID:208 396 3958 * DURATION (mn«s):26-50 



MPR-21-2008 17:44 



HP 



(76) 



208 396 3958 P. 80/81 
tt$2002-5 27 1 44 



tNTERJVAnONAL SEARCH REPORT 



(ntc »«na!Appfk*tk>n No 

PCT/US 99/23732 



Patori dooumen) 
citod In March report 



FuDlcaUon 



Patent lamny 



PubJfcalfcm 



VIQ 9640002 




19-12-199$ 


CA 


2222323 A 


19-12-1996 








EP 


0836453 A 


22-04-1538 








JP 


11507256 T 


29-06-1999 


VJO 951X007 


A 


27-04-1995 


US 


5590962 A 


13-02-1996 








US 


55186S0 A 


21-05-1996 








CA 


2173318 A 


27-04-1995 








Ef 


0724428 A 


07-08-1996 








OP 


2930420 B 


03-08-1999 








Of* 


9502999 T 


25-03-1996 








US 


5B69170 A 


09-02-1999 


WO 9636739 


A 


27-08-1993 


ALi 


617719a A 


09-09-1998 



US 5514378 A 07-05-1996 NONE 



US 5270300 


A 


14-12-1993 


AU 


657888 B 


23-03-1995 








AU 


2541192 A 


05-O4-1993 








CA 


2116859 A 


1BH13-1993 








EP 


05308G4 A 


1O-03-1993 








IL 


102988 A 


08-0 £-199 8 








JP 


7500741 T 


26-01-1995 








NO 


94G764 A 


29-04-1994 








N2 


244060 A 


27-07-1997 








UO 


93G4710 A 


18-03-1993 








ZA 


9206729 A 


12-03-1993 


MO 9841189 


A 


24-09-1998 


AU 


6866598 A 


12-10-1998 



PAGE 80/81 * RCVD AT 3/2112008 7:10:58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF4/10 * DNIS:2738300 * CSID:208 3963958 * DURATION (mnws):26-50 



MAR-21-2008 17:44 HP 208 396 3958 P. 81/81 

(77) 1$a2 0 0 2-5 2 7 1 4 4 



(81)*S^@ E P (AT, BE. CH, C Y. 

DE. DK. ES. Fl. FR, GB, GR. I E, I 
T, LU,MC, N L, PT, 5 E), 0 A (B F , BJ 
. CF. CG. CI. CM, G A, G N, GW, ML. 
MR, N E, S N, TD, TG), A P (G H, GM, K 
E, LS, MW. SD, SL. SZ, TZ. UG. ZW 
). EA(AM, AZ. BY. KG. KZ. MD. RU. 
TJ, TM). AE, AL. AM, AT. AU, AZ. 
B A, BB, B G, BR, BY, CA, CH, CN, C 
U, CZ. DE, DK, EE. ES, Fl. GB, GD 
, GE, G H, G M, HR, HU, ID, I L, IN, 
IS. JP, KE, KG. KP, KR. KZ. LC. L 
K. LR, LS. LT, LU. LV. MD, MG. MK 
. MN. MW, MX, NO, NZ. PL, PT. RO, 
RU. SD, SE» SG, SI, SK, SL, TJ. T 
M, TR. TT, UA, UG. UZ, VN, YU, ZA 
. ZW 

(71) amA, 77 Massachusetts Ave 

n u e , Cambridge, MA 
02139 USA 

<72)#gga# p. t*. 

08540. 7<jyxh>. 

F 308 

(72) »W# >J>? 

02139, ^>^U "J-/. T"> hUlx 
XFU-F 110 
(72) 7?0y, F 

-]-/V-y- 
08540, K^V 7"« 

-i- 58 

F*-A(##) 4C081 AB02 AB03 AB04 BA16 BB07 
BB08 CA15 CA16 ai7 CD01 
CE02 CF02 CF03 0B03 
4C097 AA01 BB01 CC01 CC03 DD02 
DD07 DD15 EE08 EE16 FF05 
SC0O 



PAGE 81181 ' RCVDAT 3/2112008 7:10:58 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF4/10 • DNIS:2?38300 * CSID:208 396 3958 * DURATION (mm-ss):26-50 p 



